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A method of aoDlving a protective coating to an electronic panel having a multiplicity of rows of electrical connec- 
tors *£Z*£S?£SZZ2L mounted hereon, characterised in that the region, , of "the PJ-J^^J^ 
electrical connectors or other electrical components are protectively coated by means of an injection process in wmcn 
SSSiSKSiSiSdy controlled consistency and volume is fed under pressure through a nozzle accuse* located 
in predetermined spaced relationship with the panel surface and between rows of said <»»«e*°« <°£&^ e to 
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IMPROVEMENTS RELATING TO PROTECTIVELY COATING 
ELECTRICAL EQUIPMENT 

This invention relates to methods of applying 
protective coatings to electrical equipment for the 
protection of such equipment against adverse environmental 
conditions. More specifically the invention is directed 
5 to the coating of so-called multi-layer hack plane panels 

and other electronic panels having a multiplicity of rows 
of electrical connectors or other electrical components 

mounted thereon. 

According to one known method of applying such 
10 protective coatings to back plane panels on which are 

mounted rows of printed circuit board edge connectors the 
panel is dipped into a bath of coating material (e.g. 
HUMISEAL 1B31) after masking certain regions of the panel 
or components mounted thereon as required. The dipping 
15 operation ensures that the panel surface including those 

areas between the edge connectors are adequately coated 
but that the depth of dipping does not cause the coating 
material to enter the board receiving ends of the 
connectors. However, it has been found that due to 
20 capillary action coating material has penetrated and rise 

up into certain interstices of the edge connector bodies 
from the panel surface end of the connectors and thereby 
caused electrical contact problems in such connectors. 
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According to the present invention the aforesaid 
problems due to capillary action occurring during dipping 
operations are avoided by protectively coating the regions 
of the panel between rows of electrical connectors or the 
like by means of an injection process in which protective 
coating material of accurately controlled consistency and 
volume is fed, preferably injected under pressure, through 
a nozzle accurately located in predetermined* spaced 
relationship with the panel surface and between rows of 
said connectors or the like whilst the panel and injection 
nozzle are moved at a predetermined speed and in 
predetermined positional relationship relative to one 
another. 

The accurate control of the consistency and volume of 
the protective material dispensed by the nozzle together 
with the positioning of the nozzle and the relative speed 
of movement between the nozzle and the panel being coated 
ensure that just the right amount of protective material 
is applied to the panel surface between the connectors or 
the like to allow the material to spread out and provide 
an adequate protective coating on the panel surface 
without any surplus being avaialble to rise up through the 
connector bodies by capillary action as previously 
described* 

The present invention lends itself admirably to 
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computer-controlled robotic application of the protective 
coating material through a syringe injection nozzle 
carried by a movable robot arm which will be controlled so 
that it moves in accordance with a suitable computer 
5 program relative to one or more stationary electronic 

panels to be coated so that the syringe nozzle moves to 
and fro along the channels defined between respective rows 
of edge connectors. 

By reason of the accurate control which can be 
10 exercised during the coating operation the present 

invention ensures high quality of the protective coatings 
as well as good efficiency and repeatability of the 
coating operation under computer controlled conditions. 
Computer control of the process also affords good 
15 flexibility and process capability by appropriate choice 

of computer programs . 

Other areas of the panel and/or components moulded 
thereon, either before or after applicaton of protective 
coating material by the injection process of the present 
20 invention, may be coated by spraying coating material on 

to these areas and/or components through a suitable spray 
gun. 

By way of example the present invention will now be 
described with reference to the accompanying drawing in 
25 which: 
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Figure 1 shows a perspective diagrammatic view of a 
computer-controlled robot machine for applying protective 
coating material to multi-layer back plane panels; and, 

Figure 2 is a fragmentary diagrammatic view showing 
5 an injection nozzle carried by the robot machine arm and 

located between adjacent rows of electrical connectors* 

Referring to the drawing, the robot machine 1 
includes a movable arm 2 and is located iiv-predetermined 
positional relationship with a work support table 3 which 
10 can be rotated through 180° in the horizontal plane, as 

required, for the selective positioning of multi-layer 
back plane panels 4 and 5 supported by the work table 3 
relative to the robot arm 2. 

As can be seen from Figure 2, each of the back plane 
15 panels comprises rows of electrical connectors 6 between 

which protective coating material is required to be 
applied to the surface 7 of the panel. In order to apply 
such material so that the requisite protection is afforded 
without the risk of surplus coating material rising up 
20 through interstices of the electrical connector bodies due 

to capillary action as has been the case when dipping 
procedures have been adopted for providing the protective 
coating, the present invention makes use of the robot 
machine 1 which is controlled by means of a computer 
25 suitably programmed so that the robot arm 2 which carries 
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an injection nozzle 8 moves along a path to and fro across 
the panel whereby the injection nozzle 8 moves along each 
channel in turn between adjacent rows of electrical 
connectors. Coating material (e.g. HUMISEAL 1B31) of 
accurately predetermined viscosity will be fed to the 
nozzle 8 from a reservoir 9 where the material is 
pressurised by means of a suitable inert gas (e.g. 
NITROGEN OR ARGON). The consistency of the coating 
material and the rate at which the material is dispensed 
by the nozzle 8 and the speed of movement of the nozzle 
along the channels between the connectors as well as the 
distance of the nozzle from the panel surface will all be 
accurately controlled in order to ensure high quality 
protective coatings. 

After one of the panels (4) has been coated between 
connectors by the robot machine in accordance with the 
invention the work table 3 may be rotated automatically 
through 180° in order to present the other back plane 
panel (5) to the robot arm in readiness for coating. 
After coating the second panel both panels 4 and 5 may be 
removed from the work table 3 and two further panels 
inserted in the support table in readiness for coating. 

As previously mentioned other local areas of the back 
plane panels may be coated by spraying etc. as required 
before or after the panels are coated between the 
electrical connectors by means of the robot machine. 
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CLAIMS ; 

!• A method of applying a protective coating to an 
electronic panel having a multiplicity of rows of 
electrical connectors or other electrical components 
mounted thereon, characterised in that the regions of the 
5 panel between the rows of electrical connectors or other 

electrical components are protectively coated by means of 
an injection process in which coating material of 
accurately controlled consistency and volume is fed under 
pressure through a nozzle accurately located in 
10 predetermined spaced relationship with the panel surface 

and between rows of said connectors or other components 
whilst the panel and nozzle are moved at a predetermined 
speed and in predetermined positional relationship 
relative to one another. 

2. A method as claimed in claim 1/ characterised in that 
a computer-controlled robot controls the application of 
the protective coating material through a syringe 
injection nozzle carried by a movable robot and controlled 
so that it moves in accordance with a computer program 
relative to one or more stationary electronic panels to be 
coated so that the syringe nozzle moves to and fro along 
the channels defined between respective rows of electrical 
components . 
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3. A method as claimed in claim l f characterised in 
that selected parts and/or components mounted on the board 
are coated with suitable coating material by spraying 
before or after the application of the coating material to 
5 the panel between the rows of electrical components. 
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